Specific Interactions between the ferredoxin and terminal oxygenase components of a class IIB Rieske nonheme iron oxygenase, carbazole 1,9a-dioxygenase.
Carbazole 1,9a-dioxygenase (CARDO) consists of terminal oxygenase (Oxy), ferredoxin (Fd), and ferredoxin reductase (Red) components and is a member of the Rieske nonheme iron oxygenases. Rieske nonheme iron oxygenases are divided into five subclasses (IA, IB, IIA, IIB, and III) based on the number of constituents and the nature of their redox centers. Each component of a class IIB CARDO from Nocardioides aromaticivorans IC177 was purified, and the interchangeability of the electron transfer reactions with each component from the class III CARDOs was investigated. Despite the fact that the Fds of both classes are Rieske-type, strict specificities between the Oxy and Fd components were observed. On the other hand, the Fd and Red components were interchangeable, even though the Red components differ in cofactor composition; the class IIB Red contains flavin-adenine-dinucleotide (FAD)- and NADH-binding domains, whereas the class III Red has a chloroplast-type [2Fe-2S] cluster in addition to the FAD- and NADH-binding domains. The crystal structures of the class IIB Oxy and Fd components were compared to the previously reported Fd:Oxy complex structure of class III CARDO. This comparison suggested residues in common between class IIB and class III CARDOs that are important for interactions between Fd and Oxy. In the class IIB CARDOs, these included His75 and Glu71 in Fd and Lys20 and Glu357 in Oxy for electrostatic interactions, and Phe74 and Pro90 in Fd and Trp21, Leu359, and Val367 in Oxy for hydrophobic interactions. The residues that formed the interacting surface but were not conserved between classes were thought to be necessary to form the appropriate geometry and to determine electron transfer specificity between Fd and Oxy.